j Abstract Purpose An important question in child psychiatry is the agreement between parents and children. We studied motherchild concordance about the quality of life of children (QoL). We hypothesized that mothers of depressed children rate lower QoL than children for themselves while mothers of non-depressed children rate better QoL; that interinformant agreement is higher in the non-depressed sample; and finally that agreement increases with age of the child. Methods QoL of depressed children (N = 248, mean age 11.45 years, SD 2.02) were compared to that of non-depressed children (N = 1695, mean age 10.34 years, SD 2.19). QoL was examined by a 7 item questionnaire (ILK). Results Mothers of depressed children rated lower QoL than their children while mothers of nondepressed children rated higher QoL than their children. Agreement was low in both samples but higher in the controls. Interinformant agreement was only influenced by depression. Conclusions Our results show that mothers relate more serious negative effects to childhood depression than their children and rate less problems for their non-depressed children compared to selfreports. Mother-child agreement is negatively influenced by depression which further stresses the importance of obtaining reports from the child and at least one parent in order to understand the subjective experiences caused by the illness.
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Introduction
The amount of research on the quality of life (QoL) of children has increased greatly over the last few years. The importance of this issue is underlined by the improved life expectancy in children with chronic, life threatening illnesses, the availability of more precise diagnostic tools in child and adolescent psychiatry, the resulting increase in recognition of psychiatric diseases in children and adolescents and the need for systematic assessment of therapeutic interventions. Quality of life as one of the newly incorporated outcome measures offers a unique opportunity to assess and follow the subjective consequences of the factors mentioned above. QoL in general has been defined as a multidimensional concept that encompasses the individual's subjective perception of well-being across all domains of life including physical, social and emotional contexts. The literature differentiates health-related QoL [8] from the above which represents the patient's perception of health in various life domains including at least the three areas mentioned above. It refers to how illness affects functioning in different facets of life.
In general it is considered best to ask the opinion of the subject himself about his own QoL. However, the child can be too young or too ill to give adequate information. Parents are frequently asked about their offspring since they are readily available as proxies with a good insight and knowledge about their children. However, it has been widely recognized that child and proxy ratings may not agree on many issues. Parent-child agreement on symptoms of the children is generally low to moderate [8, 10] . The study of interinformant agreement and factors affecting it remain an important issue in examining children and adolescents. While there are many publications about parent-child agreement on children's quality of life in physical illnesses such as epilepsy [27] , asthma [5] , cystic fibrosis [11] , cancer [20, 24, 28, 29, 32] , juvenile idiopathic arthritis [2] , oral, oro-facial problems [12] , there are less in psychiatric illnesses [attention-deficit/ hyperactivity: 3, 16] and in general population [6, 26, 31] . There are only a few that compare ill population to a healthy one in the same study [5, 20, 28] but their methodology varies greatly, thus making comparison and generalizability difficult.
Overall, these studies support the idea that parents perceive the impact of their child's illness more seriously than children themselves which shows in lower QoL ratings of parents than children. This has been the conclusion of numerous studies of somatically ill children [11, 12, 24, 32] but there are only few studies about psychiatric child populations. Baastiansen et al. [3] investigated children with different psychiatric illnesses and children without any psychiatric diagnosis. They found lower parental QoL ratings in all psychiatric illnesses and in the control sample. In this study, however, psychiatric diagnosis was based only on symptom checklist and thus conclusions regarding specific illnesses are not justified. Klassen et al. [16] investigated children with attention deficit/hyperactivity disorder and found that parents reported significantly worse QoL for four life domains (behavior, mental health, self esteem, and family cohesion) but better QoL for physical functioning while no difference was found between raters in domains like general health, family activities, and social life. No studies were found about QoL agreement in depressed child populations.
Based on the literature we would expect that parents of healthy youngsters rate higher well-being for their children than the offsprings for themselves [6, 28] . There are some studies on healthy and community samples however that did not find significant differences between child and parent ratings [20, 33] . Theunissen et al. [31] in their study of a representative 8 to11-year-old Dutch population found that when the child and the parent both reported low QoL, the child reported relatively higher QoL than the parent. When the child and the parent both reported higher QoL, then the child's scores were lower than the parent's score. This would suggest that when the child is ill (QoL is low), the parent rates the negative effect of the illness higher than the child and when the child is healthy (QoL is high), the parent rates the child's problems lower than child self-report. Naturally, the lack of a gold standard which would define the true QoL of a given child complicates this issue further.
Parent-child agreement in general population samples is generally low to moderate and is dependent on the domain questioned and the method of interviewing [6, 20, 33] . Eiser and Morse [10] concluded in their review that there was better agreement between parents and chronically ill children than parents and healthy children. Supporting this result, Russel et al. [28] found better agreement in cancer patients than healthy controls and Robitail et al. [26] showed higher concordance for children with special health care needs and their parents than for healthy parent-child pairs. Levi and Drotar [20] , however, found greater discrepancies in the reports of a cancer group. Comparison of agreement on quality of life between depressed children and their parents versus non-depressed children and parents was not reported previously.
The literature is ambiguous concerning variables affecting parent-child agreement about QoL of children. There are conflicting results concerning the effect of the child's age on agreement. Concordance increases with age in some studies in general child population [14, 26] and epileptic samples [27] . In a study of children with oral, dental problems less concordance was reported for older children [12] . Theunissen et al. [31] also found less agreement for 10 to 11-year-olds than 8 to 9-year-olds in their representative community sample. Child's age was not associated with agreement on QoL in children with cancer [32] . Based on the conflicting results Eiser and Morse [10] concluded in their review that there was no age effect on parent-child concordance of QoL.
The effect of the child's gender on QoL agreement is also ambiguous. Eiser and Morse [10] found no association between gender and mother-child agreement in their review. Jokovic et al. [12] showed better agreement in boys with oral problems and their mothers. Robitail et al. [26] reported higher agreement for girls and parents in a general population sample.
Results concerning the relationship between parent-child agreement in child QoL and the type of the domain studied are more straightforward. More observable domains such as school and physical wellbeing [26] , behavior [16] , illness characteristics such as oral [12] or respiratory symptoms [11] have closer reports while covert domains such as self-esteem, family cohesion [16] , mental health [16, 24] , and emotional functioning [11] have wider discrepancies. These tendencies have been shown both in somatically ill and general child and adolescent populations. Socio-economical status (SES) seems to have no effect on agreement [4, 31] .
There are certain methodological considerations for studying agreement. The most frequently used Pearson product-moment correlation coefficient [10] provides information on the covariation among scores but does not indicate absolute agreement. More appropriate statistical methods are intraclass correlation coefficients (ICC) for continuous variables [8] or kappa statistics for categorical ones. It is also useful to examine mean differences between parents' and children's reports [6] . In spite of the above considerations most comparison studies still apply Pearson r statistics. There is a need to compare samples from different backgrounds by more complex methods.
In the present study we hypothesized that parents of depressed children rate lower quality of life for their offspring compared to their children, while healthy children's parents rate higher quality of life than their children for themselves. This is probably due to the increased worry and attentiveness of an ill child's parent compared to the relative carefree attitude of a healthy child's parent. Our second hypothesis was that mother-child agreement on the quality of life of children (QoL) is higher in healthy samples than in depressed ones since there is no anxiety in the mother concerning the child's well-being. Finally, we thought that agreement increases with the age of the child regardless of illness status due to developing insight and increasing ability to share inner feelings and thoughts.
This study fills a gap in our knowledge because literature is scarce in examining parent-child agreement about QoL of children in psychiatric populations. There were no such studies on young depressed patients before. Since this disorder has an increasing prevalence into adolescence with long term impairment and continuity into adulthood, it is important to study the quality of life reported by different raters and its different aspects in this population. The relatively large sample size enables us to study age and gender effects as well. Furthermore, the present study is the first to report on the quality of life and motherchild agreement of an Eastern European depressed child population.
Methods
Depressed children and their parents were participating in a study of the risk factors of childhood onset depression. Children were recruited through 23 mental health facilities (six of which had both inpatient and outpatient units) across Hungary. Children presenting sequentially at each site were scheduled for assessment if they met the following criteria: 7.0 to 14.9 years old at study entry, not mentally retarded, no evidence of major systemic medical disorder, had available at least one biologic parent and a 7 to 17.9-year-old sibling (required by the study's genetic component), and attained a predetermined cut-off score on one of various self-and proxy-reported depressive symptom scales designed for this project. Psychiatric diagnosis was set up by a semi-structured interview (Interview Schedule for Children and Adolescents-Diagnostic version, ISCA-D), a validated and reliable instrument [15, 30] based on DSM IV.A two-part psychiatric evaluation was conducted on two separate occasions about 6 weeks apart, by different clinicians. The first part of the evaluation included the Mood disorder section of the ISCA-D and the collection of demographic and anamnestic data from the parents by a structured questionnaire. Subjects also completed self-report forms. Children who fulfilled diagnostic criteria for MDD were scheduled for the second part, a full diagnostic evaluation. Results of the assessments and associated documentation (e.g., psychiatric records) were subjected to final consensus diagnostic procedure [23] . Pairs of senior child psychiatrists trained as Best Estimate Diagnosticians separately reviewed all material and then together derived consensus diagnoses. ''Caseness'' was determined based on best-estimate consensus. Only those children were included in the present study that had major depressive disorder and were currently in episode. We excluded 11 children because proxy rater was different from the mother and 32 children due to incomplete data. The final sample consisted of N = 248 children.
Children included in the non-depressed sample (N = 1695) were 1st-8th grade elementary school students from two regions in Hungary whose parents gave written permission to participate. Parents and children received self-and proxy-report forms through the schools. Parents completed the forms at home, children in school during class under supervision. Completion was done anonymously, parentchild pairs were identified by 6-digit code numbers. 5224 families were contacted initially. 68% of parents agreed to participate, 55% of the children completed the forms. In the present analysis we excluded those children whose parental informant was not the biological mother (N = 274), those with chronic somatic illness (N = 72) and those who had substantial depressive symptoms (N = 381). Information about demographic data, chronic somatic illness and life events was collected by a self-report questionnaire from the mothers. Depressive symptoms were screened by the short version of the Child Depression Inventory [CDI, 17] . It has been shown to be a reliable and useful method for examining children and adolescents [1, 7, 19, 25] . We excluded those children who scored above sevenpoints, reported as a clinical cut-off for depression in the literature. Finally, we excluded those with incomplete data (N = 451). Children in this group were significantly older (mean age 13.6 years, SD 0.5), there were more boys (62.9%), and more divorce in the family (20.5%). No difference was found in financial situation, number of children in the family, and maternal years of education. Mean depression symptom score in the excluded group was 4.0 points (SD 2.9) and 19.6% scored above the clinical cutoff showing clinical level of symptoms. Demographic variables and illness characteristics of the depressed and non-depressed samples can be seen in Table 1 . Children in the depressed sample were older there were more boys and maternal education was lower on average than in the control sample.
Quality of life was examined by the Invertar Lebensqualitat Kindern und Jugendlichen (ILK) selfreport questionnaire in both samples. The questionnaire consists of seven items inquiring about QoL during the last week in different domains of life important to children. It was developed by Mattejat et al. and was validated in German and Hungarian samples [14, 21, 22] . The ILK measures quality of life in children aged 6-18, it has child, adolescent and parent versions. The first two versions have similar wording, the parent version is identical to the adolescent one and similar in content to the child version. Scoring is on a 5-point Likert scale, 1 is the best, 5 is the worst QoL. The child version offers faces as scoring options. The questionnaire is easy to answer, it takes 5-10 min to complete, can be read out loud to a child unable to read. Since it is not illness specific, it can be used for both healthy and ill populations making comparison possible. It consists of two additional items for ill populations that inquires about QoL modifying effects of the illness and its therapy.
The items include the domains of school, family, peer relations, alone activities, physical health, mental health and global well-being. Evaluation is possible by the individual items or by total score. The later is calculated by adding the individual scores and subtracting the sum from 35 in order to reverse the direction of the severity of the score. Thus possible total values will fall between 0 and 28, 0 being the worst, 28 the best quality of life ratings [14, 21, 22] .
Previous studies showed adequate reliability and validity of the questionnaire on a Hungarian sample. Internal consistency was adequate for the parent and adolescent versions (Cronbach a: 0.78 and 0.73, respectively) and moderate for the child version [14] . Demographic data, life events and information about chronic illness were collected from the parents by a General Information Sheet developed for the study of childhood onset depression [13] . It was used as a self-report questionnaire in the control sample while as a structured questionnaire as part of the diagnostic evaluation in the depressed sample. Years of maternal education served as a proxy for socioeconomic status.
We examined reliability of the self-rated and proxy rated ILK forms first. Then we used multivariate linear regression to test for the effect of individual variables on mother-child agreement. Absolute agreement score was used as the dependent variable. It was computed by subtracting the child's score from the mother's score. The absolute difference score ignores the signs of differences. Its magnitude was assessed by relating it to the maximum possible score. Independent variables in the model were the child's age and gender, presence or absence of depressive illness, and maternal education as a proxy for SES. In order to be comparable with other studies we also computed Pearson r coefficients and ICC and used the following ratings for comparison: <0.2 poor, 0.21-0.4 fair, 0.41-0.60 moderate, 0.61-0.80 substantial, 0.81-1.00 excellent to perfect. Means were compared by paired t test. All data were normally distributed, Kolmogorov-Smirnov tests were significant which justified the use of parametric tests. Associations were regarded significant if P was less than 0.05.
Results
Reliability ratings were in the moderate range for both samples and for all raters (Cronbach alphas for depressed children 0.713, and their mothers 0.715; for non-depressed children 0.608, and their mothers 0.752). The mean values of quality of life scores were lower in the depressed sample than in the non-depressed one regardless of the reporter. Mothers of depressed children rated the QoL of their children significantly lower than children themselves. Mothers of non-depressed children scored significantly higher on the QoL of their offspring than their children. The same direction of differences could be observed in most of the domains. Mothers of depressed children rated lower satisfaction of children in the areas of school, family, peer relations and mental health than their offsprings. No difference was found in the domain of alone activities, while mothers rated better quality of life for physical health than their depressed offspring. Mothers of non-depressed children rated significantly better QoL in the domains of school, alone activity, physical and mental health while worse QoL in family life than their children. No difference was found in the areas of peer relations and global QoL ( Table 2) .
Multivariate linear regression model showed that the presence of depression in the child was the only significant variable affecting mother-child agreement about the child's quality of life. Age and gender of the child and maternal education did not have a significant effect (df = 1814, F = 25.988, P = 0.00, R 2 = 0.04). Agreement indices of the two samples can be seen in Table 3 . Pearson r correlations and ICC values showed similar associations. Mothers' and children's total scores correlated more closely in the non-depressed sample than in the depressed one. Moderate a Total score ratings from 0 to 28, higher scores represent better quality of life b domain score ratings from 1 to 5, lower ratings represent better quality of life * P < 0.05, ** P < 0.01, *** P < 0.001 associations could be observed in satisfaction with school regardless of illness status. The rest of the correlations were poor to fair. The difference between raters in the depressed sample was greater than in the non-depressed sample (3.98 or 14% vs. 2.6 or 9%, respectively). Exploring differences in the individual domains in the depressed sample the highest disagreement was seen in the area of mental health and global rating of well-being. Interestingly, the absolute difference in the area of alone activity was the same (23%) in both samples. Besides that difference, the rest of the domains showed larger inter-rater differences in the depressed sample (range from 18 to 25%) than in the non-depressed one (range from 11 to 16%).
Discussion
Depressed and non-depressed child populations were compared in the present study concerning their quality of life and the agreement between self and proxy ratings. The results add to current knowledge about quality of life issues and inter-informant agreement of depressed versus non-depressed youth. There has not been such a study published before on an Easter European child population.
In accordance with our hypothesis parents of depressed children rated lower quality of life overall and in most domains than their children. Higher parental ratings of the negative effect of illness compared to the child has been shown in various somatic disorders, in attention-deficit/hyperactivity [16] and in psychiatric outpatient population [3] . In Baastiansen's study patients suffering from mood disorder were included in the sample but diagnosis was based on a symptom checklist. The depressed population in our sample was diagnosed by a more precise semistructured interview based on DSM IV criteria. In a study of quality of life of epileptic children Ronen et al. [27] showed that while parents equally considered present and future concerns caused by the illness, children considered present concerns far more important than future ones. This finding might explain the difference in the opinion of the parent and that of the sick child about quality of life with the illness. They also suggest that the burden of care giving of the parent might cause misjudgment of the child's problems. It is also possible that the child is unable to fully comprehend the impact of illness on his or her life. Parents of non-depressed children in our study rated better quality of life for their children that children for themselves. Levi and Drotar [20] did not find significant differences between the opinions of children and their parents in a healthy control group. The sample size in this study was very small which can explain the differences in their results compared to ours. In a more recent study Russel et al. [27] found better QoL reported by parents than children in a healthy comparison sample in 8 out of 10 domains of life. Our results support the tendency of parents to relate more serious negative effects to depressive disorder than their children themselves and to undervalue their non-depressed offsprings' problems compared to the children. On the one hand these findings underline the importance of parental education and guidance in chronic pediatric conditions besides the medical treatment of the child, and on the other the need for surveillance and prevention based on children's opinion in the community.
Mother-child agreement is studied by various methods in the literature. We used the most frequently applied but limited Pearson correlation and the intraclass correlation coefficient. Agreement was better in the non-depressed sample by all methods. This contradicts previous results on QoL concordance in physically ill populations. It is possible that a somatic condition shows more observable, better understood negative consequences and therefore more reliably grasped by the parents, while the effects of psychiatric illnesses are less straight forward, more covert and thus less observable. This would explain why agreement is better in chronic physical illnesses and worse in psychiatric diseases compared to healthy populations while having similarly lower levels of parental QoL ratings compared to child self-reports in both conditions. The highest agreement in both samples was in the domain of school life. It has been known to be among the most observable domains and also one about which the opinion of an outsider, the teacher, is readily available. QoL concerning school life proved to be the most highly agreed domain in other studies as well [24, 26] .
Absolute differences helped us to investigate further. An important finding of this study is that QoL of mental health was the most controversial domain in the opinions of depressed child-mother dyads. It might even offer an explanation for the greater disagreement in the depressed sample compared to the non-depressed one, major depression being one of the most important factors influencing mental health. Mothers of depressed children probably do not understand the internal states of their children and receive limited information from their ill children. It was shown previously that mental health is the domain that correlates most closely to global quality of life in a community sample using the same instrument [14] . Satisfaction with activities and time spent alone shows similarly high disagreement in both samples; therefore it is not specific to the depressed population.
The effect of age on agreement was not significant in our sample but there was a tendency for increased concordance as children got older. In Robitail's study [26] involving an European community sample agreement was higher for adolescent-parent dyads than for child-parent dyads. However, age was used as a dichotom variable in this study. In the other two publications examining psychiatric samples the effect of age on agreement was not investigated [3, 16] . Eiser and Morse [10] concluded in their review that age did not have an effect on mother-child concordance about QoL of children. Similar results emerged concerning the effect of gender on agreement. There were no differences between boys and girls and their mothers' agreement in our sample. The presence of depression was the only factor which considerably and significantly influenced -more precisely decreased agreement between mothers and children about QoL of children.
The present study has some limitations. Interview circumstances were not the same in the two samples. Depressed children and their mothers were interviewed by trained interviewers using a semi-structured psychiatric interview. Following the interview parents and children self-rated the QoL forms separately. Non-depressed children self-rated the same forms in a school setting; their parents filled the questionnaires at home. It is possible that circumstances of the interview (length, involvement, feelings toward interviewer) influenced the answers of the interviewees during the self-report [33] . However, it is impossible in real-life testing to ensure the exact same circumstances in different populations. At the same time the same forms and the same methods were used in both samples to help the comparison of data.
The lack of a ''gold standard'', that is an undoubtly reliable and adequate pool of information about the illness specifics of the child, is a further limitation of the study of agreement in child psychiatry. Even if such a standard did exist, untrained informants probably use different thresholds and have different abilities, skills and judgment biases which influence their opinions. Therefore, reports of different informants must be compared to each other without exact knowledge of their validity. For this reason the study of inter-informant agreement and factors influencing it are especially important.
It has been shown in previous studies that parents' own well being also influences their opinion about their child's quality of life. Specifically, parental depression [32] , parental stress [32, 34] and parental QoL [6] were studied. However, their potential role in affecting agreement has not been certified. It is a limitation of our study that we had no valid information about mothers' own QoL or depression levels. There is a clear need to carry on the evaluation of factors related to differences in self and proxy ratings and their agreement in child psychiatry and pediatrics.
Since the above examined variables explained only a small variance of disagreement, evaluation of other possible contributing factors should continue. A very important clinical question is how many or rather what kinds of raters are necessary in order to collect clinically useful amount of valid information. One possibility is conceptualizing the contexts and perspectives that influence the behavior and identify at least 3 informants based on this model [18] . As a matter of fact, informant discrepancies themselves may be conceptualized as a useful component in a clinical setting taking into consideration the origin of discrepancies [9] .
Conclusion
Our results underline the need of assessing at least one parent beside the child when inquiring about the QoL. Based on our results we can conclude that proxy rating is equally important in children regardless of age and gender. It is important for clinicians to keep in mind that the already low parent-child agreement is further decreased by chronic psychiatric conditions like major depression. The examiner should be knowledgeable of the effect of the child's physical and psychological state on agreement when questioning parents and children.
Major depression as a chronic psychiatric condition decreases the quality of life of children significantly, lowers inter-rater agreement and the difference is the greatest in the domain of mental health. It should be the aim of future studies to investigate whether the same is true for quality of life issues in other psychiatric disorders.
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